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Foreword
From the Guest Editors
This Special Issue of Journal of Computer and System Sciences collects long versions of papers selected from the contribu-
tions presented at the 4th International Conference on Language and Automata Theory and Applications (LATA 2010). The
extended abstracts collection appeared as Lecture Notes in Computer Science volume 6031 with Springer in 2010.
The papers were selected after a thorough and extensive refereeing process. Already for the conference, at least three
referee reports were solicited to assess the extended abstracts, and again at least three peer reviews were asked for the long
versions of the papers that were invited to this Special Issue.
Based on these collected referee opinions, nine papers have been chosen to be presented in this Special Issue. Only
those papers have been admitted to the Special Issue where all referee reports were unanimously favorable to accepting the
submitted version.
So, from the 115 submissions that LATA 2010 received, only 9 papers were selected for this Special Issue. These selected
papers cover the broad range of Formal Language Theory and its applications and interrelations with Computer Science.
Classical Formal Language Questions are considered by Dag Hovland in his contribution entitled The Inclusion Problem for
Regular Expressions. It is shown that the textbook approach to this problem that works via a conversion of regular
expressions into deterministic ﬁnite automata can often be improved by directly working with inference rules on
regular expressions. Likewise, the concept of reversibility (both from the viewpoint of formal languages and from
the viewpoint of complexity) is a classical topic. This is further studied in the paper Reversible Pushdown Automata
by Martin Kutrib and Andreas Malcher, offering both formal language results like closure properties and inclusion
relations for this new but natural language class as well as (un)decidability results.
Combinatorics on Words is an area of formal languages that offers tight links to discrete mathematics, in particular, to
combinatorics. The paper The Maximal Number of Cubic Runs in a String, authored by Maxime Crochemore, Costas
Iliopoulos, Marcin Kubica, Jakub Radoszewski, Wojciech Rytter and Tomasz Walen, leads us directly to the core
subjects of that area, dealing with repetitions and periodicities. The upperbound on the number of cubic runs is
obtained by studying Lyndon words, so bringing another main subject into play, namely, primitive words.
Compiler Construction and Model Checking are most likely the best known applications of Formal Language methods
within the very core of Computer Science. Stefano Crespi Reghizzi and Dino Mandrioli offer new insights in these
connections in their paper Operator Precedence and the Visibly Pushdown Property. More precisely, intimate and sur-
prising formal links are shown between Floyd’s languages (formalizing operator precedence in the late 1960s as a
very basic mechanism in Compiler Construction) and visibly pushdown languages that were introduced about 40
years later with a background in Model-Checking.
Pattern Matching is another prominent area of Computer Science that proﬁted a lot from techniques developed in For-
mal Language Theory. In this spirit, the contribution A Randomized Numerical Aligner (rNA) by Alberto Policriti,
Alexandru Ioan Tomescu and Francesco Vezzi can be seen, presenting a generalization of the classical Rabin–Karp
string matching algorithm to solve the k-mismatch problem, which occurs in particular when searching genome
sequences. This also shows one of the many links between Formal Language Theory and Bioinformatics.
Quantum Computation is one of the areas that offer high potential for the future of Computer Science. Jonathan Grattage
and Pablo Arrighi study quite classical aspects of this idea in their contribution Intrinsically Universal n-Dimensional
Quantum Cellular Automata (QCA), presenting a stepwise simulation of any QCA by their universal device.
Parallel Processing is another ﬁeld of Computer Science that has seen many interactions with Formal Language Theory
over the years. Recall that the paper presented in the previous item is about cellular automata, a device originally
invented to formally study a certain type of parallel processing. Another link is given by so-called trace languages
that are able to model concurrent aspects. These languages play an important role in the paper On CD-systems of
Stateless Deterministic R-automata with Window Size One, authored by Benedek Nagy and Friedrich Otto. This is the0022-0000/$ – see front matter © 2011 Elsevier Inc. All rights reserved.
doi:10.1016/j.jcss.2011.11.004
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nice bridge to the next item.
Connections to Formal Linguistics are on display in the paper Pregroup Grammars with Letter Promotions: Complexity and
Context-Freeness by Wojciech Buszkowski, Lin Zhe and Katarzyna Moroz. But this paper also shows the deep impact
of methodologies of Theoretical Computer Science on some areas of Linguistics, and more interaction of this sort
is surely welcome from both sides.
Learning Theory has seen many interactions with Formal Language Theory. Possibly the latest one is presented by Sanjay
Jain, Qinglong Luo and Frank Stephan in their paper Learnability of Automatic Classes, referring to language classes
that can be uniformly described by ﬁnite automata. In contrast to the general case, Gold-style learners for auto-
matic classes can be assumed to be, without loss of generality, consistent, conservative and set-driven.
These 9 selected papers were chosen from 28 submitted papers (which means an acceptance rate of 32.14%). We hope
the readers will enjoy seeing these different aspects of Formal Languages collected in this Special Issue.
The editors would like to acknowledge and thank the work carried out by Adrian-Horia Dediu. Without his professional




Available online 1 December 2011
Reviewers
Pieter Adriaans
Marco Antoniotti
Tugkan Batu
José-Miguel Benedí
Lasse Bergroth
Philip Bille
Francine Blanchet-Sadri
Hans Bodlaender
Henning Bordihn
Wojciech Buszkowski
John Case
Claudia Casadio
Donny Cheung
Henning Christiansen
Loek Cleophas
Andrea Corradini
Christophe Costa Florêncio
James Currie
Zhe Dang
Jürgen Dassow
Giorgio Delzanno
Stéphane Demri
Volker Diekert
Agostino Dovier
Marius Dumitran
Jérôme Durand-Lose
Michael Fellows
Henning Fernau
Annie Foret
Hervé Fournier
Akio Fujiyoshi
Tim Furche
Giorgio Ghelli
Markus Holzer
Huo Hongwei
Lucian Ilie
Shunsuke Inenaga
Tseren-Onolt Ishdorj
Sebastian Jakobi
Sanjay Jain
Juhani Karhumäki
Anna Kasprzik
Eﬁm B. Kinber
Satoshi Kobayashi
Oliver Kullmann
Orna Kupferman
Martin Kutrib
Ranko Lazic
Alberto Leporati
Christof Löding
Nicolas Markey
Wim Martens
Marcel Martin
Tomáš Masopust
Giancarlo Mauri
Alexander Meduna
Victor Mitrana
Samuel Moelius
Cyril Nicaud
Pierre Nicodème
Eugenio Omodeo
Magdalena Ortiz
Friedrich Otto
Alberto Policriti
Daniel Reidenbach
Klaus Reinhardt
David Sabel
Arto Salomaa
Kai Salomaa
Leena Salmela
Andrew Santosa
Stefan Schlobach
Takayoshi Shoudai
Jamie Simpson
William T. Smyth
Isabelle Tellier
Cristina Tîrna˘uca˘
Sophie Tison
Todd Wareham
Hiroaki Yamamoto
Richard Zanibbi
Thomas Zeugmann
Martin Zimmermann
